Effect of denervation on cyclic nucleotide metabolism in different types of skeletal muscle of the rat.
Slow-twitch soleus and fast-twitch extensor digitorum longus muscles of the rat were denervated unilaterally by sciatic nerve section at mid-thigh level. Activities of adenylate cyclase, guanylate cyclase, low Km and high Km cyclic AMP phosphodiesterase, and cyclic GMP phosphodiesterase were compared on the same, freshly prepared homogenates of denervated and shamoperated contralateral muscles one, two, three, or five days after surgery. As an early consequence of denervation, cyclic AMP metabolism was differentially affected in these different types of skeletal muscle. The adenylate cyclase activity of soleus muscle increased significantly by the second day following denervation and continued to rise through the fifth day, while this enzyme did not increase in denervated extensor digitorum longus even by the fifth day. The high Km cyclic AMP phosphodiesterase was already increased by day one in the denervated soleus, but not until the fifth day in the denervated extensor digitorum longus. Parallel increases beginning the first day were observed for the low Km cyclic AMP phosphodiesterase in both muscles. Since the activity of cytosolic cyclic AMP-dependent protein kinase of soleus muscle was also increased two days following denervation, the changes in cyclic AMP synthetic and degradative enzymes apparently result in a rise in intracellular cyclic AMP concentration. Alterations of the cyclic GMP enzymes following denervation were similar in the soleus and extensor digitorum longus, but were delayed relative to the increases in activity in the cyclic AMP enzymes.